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(54) PERMANENT MAGNET RELUCTANCE 

ROTATING ELECTRIC MACHINE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a permanent magnet reluctance rotating 
electric machine, wherein high speed rotation is enabled by reducing stress on a core 
retaining centrifugal force of a permanent magnet which is generated during rotation, 
scattering of the permanent magnet, breakdown of a rotor, etc., during rotation are 
eliminated, reliability is high, and moreover manufacturing is improved by using a 
structure easy for assembling. 

SOLUTION: This rotating electric machine is constituted by installing a stator 1 having 
armature coils 2, and a rotor 3 having magnetic uneveness in the circumferential 
direction, which is obtained by arranging permanent magnets 6 canceling magnetic flux 
of an armature which passes between neiboring poles in a core 4 and arranging 
nonmagnetic parts 8 on the outer peripheral side of the permanent magnets 6 between 
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magnetic poles. In this permanent magnet reluctance rotating electric machine, at least 
one pillar 10 is arranged in the nonmagnetic part 8 on the outer peripheral side of the 
permanent magnet 6 between poles 4b, and a bridge structure is obtained. 
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p <9 & o mm * m z> mm* <omM % t r h m-t <t 5 

l^MtLt^y Lfcrtfc 5 

itmm 2 ] mmn #m i £e«<z>* ah^s y 7 ^ 
mm* 

imxm 3 ] itu!E!ii*g i [cmm(D^m^ vy? 

5%^3 0%<Dm&<DmmmkLtc^kzwmt'f 
aj&^ y 7 * * v^siiite««(-*5v^-c, 

«ffiiC}Bofcia^SS*|Bllc:iBj^o-C, 2 5%~4 5% 
<Z>»fr<Z>te*i: Lfc;i£*#18£ ^5*^^50 7* 

4 <7>v vf*ia» 1 3S^fEtto*^K^s; y y ? ? 

\HnmmH\m^<Dmm^m^Mvx, kmm& 

Ji5 5%~6 5%<0#J^<7>Eft*^l£ U £/t7^7-f 

h**^«^fcffl^S4§-&(ail 5%-2 5 %<z>&J-&tf> 
«r±3S*^K^*ffl^5*^^H6 0%-7 0%<D 
[If *1 6 ] mflSI»>R^ l 7!/^IS*JS 5 vf ti^ 1 

js^ies^* a«;esc y 7 ^ ^ >x%mfcmm\z.i$^ 



2 0%oSi|-&<75WriB«t Ufcr i*#»1-5*A«#5$; 
y 7^^>^SlBliE-tS«o 

jgidEflt^*^^* y 7 ^ * >^MiHite®«{-^^ 
ik £ , S R«'fr Mffi A-t" a * ^flfcn © r»j *a f £ ¥ 

tfi«rE«ffiPfl + *b b RMM (Ofc AB^ff Aim U<o ft * 

% : 3 5%^ 4 5% : 5 5%— 6 5%<DH&<Djh^¥& 
t U ^fc7^7-T h**A«^£ffl^3»&fc:ti:4 0 
%— 5 0%: 20 %~ 30%: 55 %~ 6 5 %^#J^60 

ft*^@i: u^r t s:«Mst -rs*^«^a;y 7 ^ ^ > 
A^^c y 7 ^ ^ y^m^mm^^x, 

i!b*^5Iiie^t«r«i-Cl»fi!t*ix$*^flS^y 7 

^y 7^^^^^Iiiea«o 
[tS*« l 0 ] flftEi»*« 9 fc£«<7>* Aa^&^: y 7 

^IB*^«^fe#A+Sfl&IBtt^©*^St^ffi*5i^?t 

sisa*a»*tfcrt*«F»t+?)*^«t^s;y7^ 
[M*3fi i i ] mriaf»*JS8 *fctttS*Jg l o (dffifc 
SafS*Aa^^^Ai-5mffBft^(7)*A^*m^iA^^ 

mm^mm<n#M&w&xmtbtz^ t 
% mm t-t vyt? >-xm®&mm 0 

itf*js 1 2 ] BfflEM#^8 *fctt»#jg i o icmm 

ffi!B*^^*ffAi-S«fEtt^^*^«^ai«)i^^^: 

c^^Pf^^, Yyt<D%mtx*m.#>x * Hfk^-^fcr 

i:S:W»t-rs*AIK^y 7 ^ ^ v^^fcffllic 
[M*J5 1 3 ] mrffitt#Jg8 *fcf±l!#Jg 1 o \ctm 
o^/Km^ Vy?# >xm®tisMM\z.&^x, 




[j}8*Jgi 4] WrgE§B*JS8*fcH§S*igT OKIE* 

ftrjBE^A^£ffi*Ai-SFiu^ 

[if *Jg l 5 ] iifr!E!S 8 £fc(3M#Jg 1 0 \ctm 
[it** 1 7 ] fiir£tt&g l 4 7!?^fi*3l 1 6 co^-f 

tifr 1 3fiicfi«<^*^«^s; y 7 ^ * ^^amte*«^ 
irSB*^«^*#Ai"SBaiett^w*^«^ffi«)ai*5t 

m+z&Astcz t ^mmk-t^^m^v 7t#>x 

m^m i s ] bmer#« i a nmrnm i e <d^-t 
fta> i Si-ieSco^^^^: y y ? * >*mmfcmm~ 

1 9 ] wmmm e jsmmxm. 1 s o v 
mfte^A^^ aK*^«^fe#A-T5fl(rsaft'L^*^ 

[IS** 2 0 ] j«rlE!S#*g 6 75£W#« l 9 W >-f ft 

a> 1 jskse*©* abbess; y?^ ^^mm^mm^ 

[00 0 1] 
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[0002] 

\vL$k<otm\ m 8 t^^A^^t y 7 ^ ^ 

[0 0 0 3] E8(£*5VVT\ h^f- 1 \$W9k=f-^4 &2 
^tL, [Hlte^-3^^gi5^^L-C^^ 0 
[0 0 0 4] £fc, EHg^3J3\ iHlte^-tt^ (817, * 

[0005] iHUK^-tt'O 4 fi N mfcnm&xfa t mm-jj 

£mJfLT«fi)c£ftTV>£ 0 -tUT, r<Z>8ffl<Z>3§cA« 

^Jffi^ii*.^: 5 +^«tc:iaH*ft5r klzZQ. 4 
ffi^dbffi&JgfSL-tV^o o£ 9 , 2 o^ABS 

^Effl«>5i^5"CR*ft-5S|S»3&s, 

[0 0 0 6] £tb\z, H^(e:Bi9^5«ffiW4 btas 

fifatm-xh*), «mwi4 bffi(Dmmzitiw:~fz> 20 

*[pjt-K{t:$ft-cv^5o 

[0007] ftt^, »5Mi^y7^^y^i0 
[0008] i9d dtt^aai^ajE^j:^^^^ 

[0009] aion qm<Dmm--mm^£z>Mmm 

4 b St^i: Lfcg*|Bi(0ii:i6ofc*ft«))S^B^ 
K^6©Jta«^S|5ff 1 "CfeSw td^, *AB£&6 

[0010] 4 b (7)*A^ 6 tt, ^«I<t iS*3c 

iia^l^t^L^ftr^^, Hi li^-tJ:5^, ^A 

» 6 Ltzmmt, 4 o^jio«£#<©«M=as 

7S:MI*|nj(c:atft, affi£l$4 a £riioT, SEL^K^o 
[00 11] ^(W6^-a5«lt ^PS^r 
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lHjS§0mb «Ltl^j = 

[0 0 12] rw*^«^6^351KKtt, 121 OdiF 
[o o i 3] a»T4 b±£D^:a(c^o^r^ *^fls 

[0014] SfSfBtcjo^tit mmtmmffl 
[0015] Sot, *^«^6©«ftfigi£;k4MK*' 

[ooi6] fc® i m<v^mwu£n%ffi*mm<7)m& 

loon] tftfct, a^sa*©*^^^^ 
^^MEfeS^J-is^Tf*, «ffiW]4 bcDpa<z>S#e> 

[0 0 18] Zblc SlWitit *^«£6<Dte 

4rt<7)iiJx«*i:i5 0 lot, ci»4tffi-e«. 

[0019] ««^3^/^2^ffi»jk»Lfc^ 

[0020] -f\mte^m&m®&mmxn, 
[0021] -tf^ioh, mmz&cxnfe&mmn&sk 

[0022] 34tfl?jWSJ»"T?S«>ff««rfi 1 /«eo-ctt 



[0 0 2 3] £*b£, M8^6©I*(O-S0ma 
[0 0 2 4] i-t£t>h s MBi6WB OKjfcffilg) - 

[0 0 2 5] IHHSt^ 3k^«^T6S:tt^4rt^Jl 

tf)&frr<H-&£tf>T\ tt^4?5S*^K^6<Z)ift«iai» 

[0 0 2 6] 

[0 0 2 7] M^ltt HHte*^"** Sjk^flfcS 
[0 0 2 8] 

[0 0 2 9] tSoX, !»3ftJgl ©36WW*{V«^y 7 
[0 0 3 0] !ft*J®2<7)|SMt i H. ±§E8S5ftJSl 

y 7 ^ ^ >*mmmmm^^x , 
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[0 0 3 1 ] lot, K*JS2 0|glJl03k^«^*y 7 

JS^S^/hS < 5 - £ s «fc «9 iK^iSiSiie^^r 
[0032] $ ibi-, i»*3g3<z)5iw-e(±, ±mmm 

[0 0 3 3] tot, !g*«3<93PJlO*A^5£y 7 
atttSP©»rffia[lc:*|-Lr, 5%-3 0%<DfJ£*tf>$rfflB 

[0 0 3 4] M*«4W«W-e(^ ±fSIif*Si 

[0 0 3 5] «oT, »*JS4(D*W^*^«^y 7 

?&^xmmfew&\z&^x\*s 

m»ffiffl^fcS»«l-fi!9 . k'hhfr-fioiktKMfi 
[0 0 3 6] i«*3l5©5IWC^ ±KM*JS 

*^«^s;y 7^ >xwm&mm\z.&^x, mmmv 

*±S*M8^£ffl^£*£t-te5 5%~6 5% 
v^^t-Hl 5%^ 2 5%<D#i^££>fiij$4M£<h U 



fflv^#^(-f±6 0%~7 0%«)81^ift*^li: U 

[0 0 3 7] tot, 8S*^5^«^©*^B£^y 7 

\^^m^%(D^omm^LM(D^mn k pmm<nfc 
w n-ffi a o * mm & , ftmmm mm<D& m 

3jc^«^*rffl^S»^(-(i5 5%~6 5%tf)»J^cD&$ 
1 5%~2 5%<0SI£<0ffl¥¥^£ U ^olifW^^ 

Ii6 0%~7 0%©H^Oft**gt U ^fc7^7-f 
h**^«^4rffl^SS-&l^tt4 5%-5 5%^Sij^£0 

£^xt 6^£&oTi^5fctf\ J:"9iSv^aa*s^ s 

[0038] s^i-, tmme^mmx^ mmmi 
jbmm^m 5 cov^ti^ 1 m^mm^iKm^ y 7 ^ 

«(c>ttL-t, 5%-2 0%Offl^<7>^®^ LTl^c 
[00 3 9] lot, 8»*®6 <D%m<OTkiK9itt}) 7 

m&m^ttLX, 5%~2 0%(Dfil^C0®T®«^ ItV^ 

[0040] m^m7(Dmmx^ ±i5fs*«i 
7^^fS*«6 <©v vf i jfi^w©*^a^ y 7 ^ 

it 5 5 %~ 6 5%: 35 %~ 45%: 55 %~ 6 5 %C0 
5*^^(14 0 %- 5 0%: 20 %- 30%: 55 %— 

[0 0 4 1] jitot, K*JS7(7^K^*^a^s;y 7 

-r s >t am ft o iih (omwi*. % i-^ a-t & 




5 5 6 5%: 35 %~ 45%: 55 %^ 6 5 
fflV^ 4 0%~5 0% : 2 0 %~ 3 0% : 5 5 

e««^*5V^"C, *A«*&ffiA1-5»'fr^*A8W$I 
[0 0 4 3] lot, a*3S8<o3SWo*^«^*y y 

[0 0 4 4] ft*3S9<0*WC*i, Sttt^^-Y^ 

» ^iRi^eawmiifbtr^-rs mte^ k&ffi*.xmf& 
[0 0 4 5] Sot, |ff*jg9<o3SW©*A«^S;y7 

AK^fflfc&^^T — ^^*t^Hfll^>® "CS x £ fc 

&i££A^«K"t-r fc^stfS, jkA8£&£«'fr£>* 
A^Sfc&^AWJS^tt tf s "?# 5 fc 

[0 0 4 6] it** 1 0 4>3&ljm3\ ±E»#Jg 

9 w«fl<o*^ay 7 ^ * y*si§i<Efl;«fc*5^ 

*A^^1f Ai-5ft^^*A«^Jffifeii^^, 

^KCffifcRtf-O^o 
[0 0 4 7] i£o-C, i**Jg 1. O0>3£l8<£>*A«3i5£y 

£9, 7k!KMftoyjgfct}{c£Zjj%±XT-^WAom 




mWi2 0 0 0-3 16 2 6 2 



XH x. h tz ft , * AffltfF t »^ A«#*I 

b r t X\ Wmm$!&<Di&>L*Jl (- <fc 5 ^ £/h $ 
[0 0 4 8] ISsft^S 1 \ (DWRX\$^ JifBiS* 

®me®«i;:*3V^ *A«^£SA^5ft'fr£>*A« 
[0 04 9] ffiot, 11**1 i^isw^*a«^s;u 

[0050] m^mi 2<Dmmx\^ ±mmm. 

leie«:«(ct3V^-C, *A8Kfc#A^5ft'fr<E>*A«£6 

[00 5 1 ] tot, 1***1 2C0«W<O5kA«^*y 

*tcim\±hfa±£-&%^tfrxzz> 0 

[0 0 5 2] ^fc, i*5l3(D^m ±ffifS** 

8 4fcn»*3S i o A«tf5t y ^ ^ * >-*m 

[0 0 5 3] fcT, »#Jgl 3C0«WW*A«^y 
«^^*A^ti«)^^^w^lSSP^, Hlf&ttWllH-eil 



(7) 



t*M2 0 0 0-3 16 2 6 2 



[0 0 5 4] 4(Z)«WC*ix ±EiS* 

jg8£fcJ;M8*JBi o<z>^<z>*A«**y 5^^* 
M[hHS*^^^t, *A«^*l*A+5«'ij^jkA« 

[0 0 5 5] Sot, lf*Jgl 4©*W<0*^«^SU 

<D#«tt*Wa>k4£R^fcl*A LT^S r ^ J: 

[0 0 5 6] |»#Jg 1 5 (DmmXte, _hlSIS*^ 

StefiW-^-t, *A«^£ffiA-f Stt'fr<z>*Afl£E 

(c>&< i:fc3^ftSB^Sli-5*ft^#Sr#AU"C 
[0 0 5 7] H*fil 5 0«WOM«^y 

^£IK&<DrtW^fc <tt>3 

19, *A«^^»At"5ft^O*^«^ffi«>^5^i:* 

fc^*£*o-c^5fc«K j:9iSi/^jtai<s^prfiB^ 

[0 0 5 8] fit**! 1 6 <DWMxn, ±gBIS*JS 

1 4£fcttit*gl 5<0^<7>*A«^*y 7**^* 
MlHie»«^*3^-C, *A«^£ffiA1-5ft'fr£>*AlK 
5*i«>ii^^:oSRSPlc:»AL)tn?e#, titi\Z&ftJ& 

[oo5 9]^or, sfpftjgi 6<^isw<o*A«^s;y 



SiJ^Pffll^SEffi, #£t>l£^£im m\*<tt&W&'* 

[0060] s p> I-, iff*^ 1 7 69%f]-m, Jtiais* 

Jg 1 4 75MIS*3S 1 6 cDV^-f l Jg^WO^A*^ 
i&y 7^ v*^^m£Sic£>^T, ^A^^tfAI- 
5«^(Z)*A«^S*j&^5t^?S8SSB(-ffiA LfcRJg 

[0 0 6 1 ] S£oT, IS*3ll 7(0«^O*A«^i<;y 

^o^«tt^ffi^W^«A,-CV^ri:(c ( fci9, « 

w t -C* A«^0>ffiB£»S& < mfe-t 5 
r^-et, *A^^m^*»S^A*s(-fp]±L, £b 

[0 0 6 2] 1 8 ©3S9J-m, ±SBM*^ 

1 4 75£B*JS 1 6 vf tlfr 1 3®<73»W(^*A^S 

y ^^v^M^fcB^fc&^T, &A«tf3&l¥A-t~3 

[0063] tot, tmm 1 8 <o«w©*A«^ay 

^*L^*A«^ffl*ii^^©?SBfiSl5^»A bfcR »t*, 

[0 0 6 4] »#Jg 1 9 ©*W"Cli. ifBIS^JS 

6 7!;^Ii>R3Sl 8co^-ftu^l Jfoo^P^co^A^^y 

^^ffA-t"5^'6o*A^ffi*i&^^t«)?^*t*x 7" 4 

[0 0 6 5] ^oT, m^mi 9 <D%W<Dfr!Km^ ] ) 
yfPlsxQmfcW&lzis^Xfts ^cAK^tSK^A 
«^feffiAi~5ft'L^*A«^ffi*ii^Jt^^^. ^ 

<d%wx\*s ±iaa#3S6 7!jMB»*JSi 9cov^-f^i 
jg^s^^TkA^^: y 7 ^> ^ ^^^tHie-a^t-^^ 

X, *A^taK*A^*rl¥A1-S«'iL^*A«^ 
[0 0 6 6 ] 3S*JS2 0^1S91^*A«^S:y 



(8) 



»B8 2 0 0 0-3 16 2 6 2 



[0 0 6 7] 

[0 0 6 8] (ff? 1 <0Hlfi<7)?glB : IS*^ 1,3,4, 

ant *M«na5Mi^y7 

^ * ^^SIeIte««a)«j*«4r^i-S*r63»ffflli|-efc 

9, la 8 75^iai i tm-^matm-n^i^^x^ 

[0 0 6 9] El 1 WoV^T, H£^l tt««^- = -<^2 
[0 0 7 0] |§l&f3tt\ fc*0U8#6 

[0 0 7 1 ] |U*s^»^4(±, 8t^Sfi*l«lifflJ>t* 

%mmisXffif&£thx\,^%o *L-t\. d©8fl©*^« 

[0 0 7 2] Sfcfcl, £VM;i|ji$!9£5«ffi!H4 b£ral£ 
^6$:*^^S^iZ<^5v5^iagL-CV^5o 
^faj&SISJ— 4SSR4 b|fPOi^«^firtti-5 2fi 

[0 0 7 3] «ffiffl4 bWldfo5*«tta5 

[0 0 7 4] #^JStf>^fB"T?te, «ffiPfl 4 b COtK 

[0075] * fc, 4 b <D&iKm& 6 

«fl=«R8©ttl 0^co©r®ffl^, *Wafc&6*WiM<z> 

[0076] $ 4 b 6 f\>mmv> 

ftidfaj^oT, 2 5%~4 5%<0S"l£O{£Ki LT^ 

[0077] s biz.$.tz y mmm 4 b o^tKm^ 6 ^ 



ft *4MI K# L X , *m fflttttttSSlS© ft 
54&£(dtil 5%-2 5%o#]^ft*4M£i U 

U ifc7x7>f h5McWK^*ffl^5»^»a*4 5% 
-5 5%Of"J^^ft^S^ UV^ 0 
[0 0 7 8] JJctd, &±<D£5\Cffif&l,tc#.mt&<D&n 

[0 0 7 9] *^I©iSt1^ #«*fe8B8C:, 

9, 0K^^tci:^^iL>4£D#att^8^{Ii](D^ 

[0 0 8 0] *«ttSB©ttl Oe^Bfffia*:, 
tt^8(^)ifSffiid>fi-LT, 5%-3 0%(DSiJ^^®fSffi 
^ txv^^r tidj: 19, «aWid(i*«ttSIS8(0tti 0 
<z>««fi&te**^;frds, »^4 0«attIiflfio|l^^: 

[0 0 8 1] ^fficD^TH, rco^WsttSP 

[0 0 8 2] *fc(d, #^tt^8C0ttl 0^){iL^^, * 
«tt6B8^«ffi(dftofc-)flOfi:* "Y M id^LT, m 

mm^'b 1 1 ^&«ffi(d»ofc*iP]<os$*ip](diBi^o 

T N 2 5%-4 5%^ffl^ffiI ,, X" (frbtV^dt 
(dj;?), *^«^6 ^ J; 5 1 1 

{ftiK ^L< JiKffiraf^i 1 bRttM\£ffiiX* k*hb 

[0 0 8 3] £b dSfc, *«ttSR 8 (7)tl£ l o wBffilffl 



(9) 



2 0 0 0-316 2 6 2 



ftfflimmmm<D&m¥& "r i" *±ss* 

^fi£^*fflV>54&^^(±5 5%-6 5% x 7*7^ 
*A«^£ffl^£W'n fc (a*i 5%-2 5%<z>8»J££>iW 

¥S "R4" t±S*^i^fv^jl^lcfi6 0 
5%-5 5%<DW££>|&¥^&£ LTV^r kick r>s 

&X£Z> 0 

[0 0 8 4] m2(D%M(DWm : »*«2, 6 N 7, 
[0 0 8 5] 021:1*31^ 1, 2, 3, 4, 5, 6, 

7, 8, 9, io, 1 1 ts, m i ^ask^u 
[0 0 8 6] H 2 ic&^T, *HJS^)^<et?»i, 

[0 0 8 7] »«IUfc*^«^6Pa(7)«ii>4COt± 
1 0 tt4>4(B*A«^6£#A*t5:A;5 
<DWiffi&\Z-ttl>X* 5°/o^2 0%<Dmft<DMmfnkLX 

[0 0 8 8] &'L»4<Dfc!KM^6$:nA-fZ>X 

*3 J: uqKffiRTP-C^ l l tS*HB©* 
^»^6ffiA«lftSBOft*^«r, *±S*^«^«:ffl 
V^54t-&(C(i5 5%—6 5% : 3 5%~4 5% : 5 5% 
-6 5%cofiJ^(7)tt^#t U ^/:7x7^ h»*A 
Ii^ffll/^m4 0%-5 0%: 2 0%~3 0 
% : 5 5%—6 5%©9l&<7)ft¥¥S£ LT^So 
[0 0 8 9] §e>^*fc, *^«^6fel¥A*r5tt^4 

[0 0 9 0] KM, K±(7>J:5«-»ricbfc*^J6^8S 

(D^mttv^fp^xmmmmm^&^xte, 

iHlfeJi^t- J: 5 0^4 8^{fl!l^^^s 

m& 4 oor^fi^r/j^ < -r 5 r i: , x r> s^nsis 

[0 0 9 1 ] £?c, »W LfcjkAl^ 6 ffl^4»}± 



1 oas "a" fiOWrffiffi*:, *A«^6*ffiAi-5»^4 
WkAB^m#>iZ^7C 5 WBfifilffiicSt LXs 5 %- 2 0 

%(D'M^ommmt Lx^zzkiczv, nmnatik 

^(cict5«^4^?gS:f6)^-r-5fcJe), 

[0 0 9 2] rcO,fe, *^J6(0?gffi"C«, ^GQ^fflL/c 
7KAa^6^cDfil ogtf "a" <Z)»rffiffl&ftifi£»rE« 
coA#£t LX^ZZ tt-J:^ «SW(-fc«jg»*W 

[0 0 9 3] &h\Zs «'D4<D*^flS^Fffi«>a^5W 

4g "b w i^Lt, affinal i imoftmm&ttrtfc 

"R2" , fcJ;T)qeffirfl*<fri l i:K*Hffllco*A«^*f 
Affl]««5£>ft*¥S "R3" 4r N «r±S*A«^4:ffl^^ 
5S^i-fi, 5 5 %~ 6 5%: 35 45%: 55 % 

-6 5%<0#]£0>ft¥4M££ U tt7*y>( h^A 
K^4rfflV^54i^^^ 4 0%-5 0%: 2 0%-3 0 
%: 5 5%~6 5%C09J-&(Oft^^Si: LTl^Sr ttC 
J: 19, ^4^*A^S^^^5co^^^ft^-r5 

[0 0 9 4] ^4<7)*A«^ffla?)ii^.?v 
*3 J: 0^ 4 (Df^OKft <b <c ^> 8B#£>«*4:« b+ ^ ^ 
4ic^C-5)S/3fil*r/hS<1-S^i^*CS5fc*, J: «9 

[0095] (m 3 (Dmmmm m^m 9 , 10, 1 
1, 12, 1 3i£*hS) msn^ ^mi&mm^x&fc 
a«^?s: y 7 ^ ^ v^siHie««i(z>«fie««:^-t-^iRj 
KBia-cfco, 01 km-mmictem-ft^ztt^x* 

LTV^5 0 

[ 0 0 9 6 ] H 3 i^^oV^T, 1, 2, 3, 4, 5, 6, 
7, 8, 9, 11, 1 2f3, IH 1 <D71<ABW5W 

[0097] nmcfcvv-c, *^ffi^?^ffir*n, *A«^ 

* (KffiPG 6 4rffiAi-5 4 co^tk^ U (O^M 
(DT-^MiKk IXl/^o 

[0 0 9 8] *Aa^6S:ffiA1-5tt^4 0*A 

[0 0 9 9] — *^I^6 ^ffiAt§^4c^M 



[OlOl] *A«#6£t^rs«'fr4£>* 

[0102] ^x±(DXv\m^Ltz^mmmm 
<o&!K»tt}) y?*^x®mimmzia\,^x\t* ?kA 

<-*-;: *AflW6 fc«'fr4©*A«»ffiaMi 

[0 10 3] *A^6£ffiAl-£fM>4(7);kA 

t?sx.sfc«>, ^cA^6 b#fo4<D&iKm&m#>7kfr 

^«^6 ttt^4©*^«^ffiftii*^5<Oj£^tt*/h 
»oiS4L^t^J:5/3^/hS< LT. «&4 fc:£i;5JS*j 
[0 10 4] ft'L^^^ft^ffl^^S© 

(D±%tem*xmtbx\,^z.t\c£*) , mfctifCD^/KM 

ft 6 (DJt't^ J; o T £ C 5 tt'fr 4 <05k AS£&ffl&i£#- 

ffi»H4^>A^ & tm-ex & ft ^ /c , ft 4 tciig^-r 

[0105] fi&CM (DfcSKM^mtb&^'X 5 

ZZk^X 1 *), ffiA«w*Afi£*6<0«i«, l>tf»Jft^ 

[0 10 6] Sbl:, «fe^4<Z)*AlK^ffife5i^5cr) 

t x *) , jkthMftm#y&&'X 5 o^mu 1 2 ^wijit- 
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[0107] $b*c*fc, ^sasui 2^fflA«^*A« 

^^iZb^v:5OlifS^-«(c:gLr^0, *AB£&SI 

[0108] (fg 4 <D%%mm : 1 4 

[0 1 0 9] H4l£*3V^T\ 3, 4, 5, 6, 8, 12 

fibres? s 0 

[0 110] @4(Uo^T, *Hl£w^lB-Cfi, *AS£ 
G 6 £#A-t" S*^4 o^cA^m^jA^5\ 5 co^KSU 

3&j$alti^c 

[0 111] «±©J:5^1lt«Lfe**lSo^ji 

4co*Aflt^m«>ji^5<ossssiJi «*- m& 
sjs/?3as/h*<*9, £vm\<^Mmwm^mk%:V), 

[0 112] R^l 3^5:i:ia*3, &<b 

4 00* A^S^iA^/t 5 t * A«^5F 6 iC^^ 9 *t 3 

[0113] (m 5 <Dnm<Dwm - m*m 1 5 t-m) 
i"itea«<o«fi6eii4r^-#-iBite^*[Bjo 1 /4 mmmx 

[0 114] iStC^^t, 3, 4, 5, 6, 8, 1.2 

mmxhz> 0 

[0 115] 0 5td*5V^"C, ^Mlfa<DMMX^ fctKM 

g 6 A-t"S«fe^4 <z>*A«Wffi«>&;w>: 5 co^p*;a5 
^co7kA«ii^iA^^ 5 ^SSSa l 2 (artttllc^ft < 

[0 116] J^±oJ:5l-1fffi!tL^:*^*feco^fl| 



(11) 



*KfW2 o o o-a I 6 2 6 2 



fit* Jffifc&^lA: 5 w^RSSIi i 2 ^ • iffiSu£-c#B£ 
1 4&4fALT^£r£lcJ;i9, *^«^6 coig^i^ 

ft&Wi 4(;iJ;ot3cx.tv^^(7>t\ Ih]^^4(- 
[0117] &fk&#i 4tfc5:t(a*), ft 

[0118] (KS 6 (Dmmomm : 16, 17, 

[0 119]B6l;ifcVt, 3, 4, 5, 6, 8, 12 

mmxh% 0 

[0120] meteor, ^m^oywmx^ 

1 2i:#ALfcRf*l 3, $fcf*£ftjg#i 4*. R 

[0 12l]it *^«^6«rlfA+S«^4 0*^ 
«^ffi*3i*5t 5 CO^BRSB 1 2 ("if A LfcRTg* 1 3 , 

4, «L<f^^^l 5 £jk^fl£&6 £<Z>rfl 
fc, *«tt^o**«tt^«^fl-»l 6*r»^-CV^ 

So 

[0 12 2] *^fl£^6S:lfAi-S«fe^4(75* 

^K^S«)5i*5>: 5 ©ffiBKffi 1 2tdl¥ALfcn?B#l 
3, 4, ^LOi^V^l 5tM»6^ 

So 

[0 12 3] fttc, J^±^J:9^«RScbfc*:^o^ 

m& 6 £#A1-S«'fr 4 (D^Aa^^^^: 5 <0£» 
95 1 2l:j¥ALfcn**l 3 V *fc«#ft^#i 4 4:, 

9 , 7kA$tfJ 6 <Dm'bll\c£Z&<i> 4 <n#»tiMftfflM 

[0124] tfc, (nMlkm^mtb^-K 5 
BSSfli 2l:»AU:R«, 3£L< ^^1 

»i 6SH*/^-c^5r <ti-£9, tt^4coffii£P*<o*^ 



[0 12 5] Sbtd, &fo4<Dfc!KW6&tiyyLtyX5<D 
£Bft«5 1 2«AL/cRE %L<\Z$>fiBfitl 3, 3gr 
L < li 1 4 , ^ 1 5 £ (OPfl^Ayfcfitfe^WJlSl. 1 6 

9, »^4<7)iai£B#iCffitt^»»*ftSi~S^SrS« 
[0126] (17 <B*lfi©»« : ffi*Jg 19, 2 0 Id 

^^aiHie««©«^«^i-iHite^*i^<o i/4» 

®0-Cfc*K 0 3 irl^— g*(ailRl— ^F^SrWLT^b 
[0 12 7] 0 7iC*5V^T, 3, 4, 5, 6, 8, 12 

ii mso^m^uy^^^^mm^mm^mmt 
mmxhZo 

[0 12 8] 0 7tC*5V^T, *^1EW^IB"CH 7lcA^ 
^6 ^*^»^6*:ifA*rSjSfe'^4©*^«^Jffi«>^ 

[0 12 9] MM6^MK6l:SAt^ 

«^4 0*^«^SJ?)ii^5iwfflie:, y 4 ?vj»yt<D 

*t*u 7£*#&A/*ev^ 0 

[0130] ft id, m±o<t 5 ^«^Lfc*lllfe<o?g«g 

m^Gt 6 ^rffi At* Sft'i>4 cOjJc^flS^m^ii 

^^5^x^^^^i:L-tv^5rt^-J:^, tt^4<© 

[0 13 1] ^fc, *^«^6«>|Hltea^^J:S^4: 
^ 6 t m<b 4 <Z>jk^«^ai«)ai^3A: 5 (D&jjfc&fr $ < 

[0 13 2] dbic, M8^6ie^4^AK^l 

*ii^5 ^r^r^^7></u^^coW»l 7 £#S#&A/-C 
l/^r^^j;^, 7^/UjU^(7^^4i 7iaotMl 

[ 0 1 3 3 ] 



(12) 



4*UB 2 0 0 0-3 16 2 6 2 



[0 13 4] «*iL^3k^«^Jffi«)ji*?t(D*«[tt 

*^«5^n?e, 3&L<l*£fc?g«K ^T'fcaWctR 
«««rftiL-C, *^*&0>{fjfi«i, #^^^i-^± 
[0 13 5] *^«^fcft't«)*^«^ffi«>ji* 

nun *«w^<t5*^«^y 7 ^^v^^iHiteit 

[03] *«W^J:53kiV«^*y 7^^^^SlsMg* 

[[14] *«wicj;5*^a^s;y 7^^v^shi|k1; 
Ho 

[0 51 ^ftKt-J:^*^^*^ yff^x^Mfen 

0o 
fHo 

[07] ^Wc^s^^sty 7^^^^S0Kt 



0, 

[0 8] t£*<a*4M8tf&5fcy 5^^>^3SlHlteS;«|cr)fflf 

[09] K*^*^^y ? v $ >*mmmm^#> 

0 O 

[011] «6*(0*^«^*y7^^^^SlHHK««(c: 
ft#rS0 o 

4 a -«j&gI5 

4b-iSB 

7-Octta 
i l-asm*^ 

1 

1 4-£>ftT&# 
1 5-/Vy 
1 6 

1 7-»!7-f /I'AJRWH- 



(14) 



JfSfflj 2 0 0 0-31 626 2 



109] 



[110] 



im 1 1 ] 




^ ma ^ mb 




<72)*E# # ft A 

<72)«W# gr ttX 

#*;H»«ft*«SK*J£Br2TB 4#Jfi 



(72) 

#«jn»«iRm«aK*j!£wr2Ta 4#j& 

F^— jU(#%) 5H619 AAOO AA01 AA03 AA05 BB02 
BB22 BB24 PP02 PP04 PP08 
5H622 AA03 CA02 CA07 CA13 CB03 
DD01 DD02 PP05 QA01 



